A 68-year-old man who presented with periodic fever and generalized weakness was diagnosed with Enterococcus faecalis bacteraemia from an infected abdominal aneurysm. The aneurysm was new: aortic dilatation was absent a year before. In such patients the diagnosis "microbial aortitis" is more appropriate than "mycotic aneurysm". We discuss the pathophysiology, epidemiology, prognosis and treatment of this condition.
Introduction
Infections of the bloodstream often lead to a straight-forward diagnosis, e.g. infective endocarditis, infection of endovascular prosthetic material or infection of a pre-existing aortic aneurysm.
Here, we want to draw attention to a case with an insidious presentation of a mycotic aneurysm with subfebrile temperature lasting for months, no potential diagnostic clues and an unexpected source of bloodstream infection in a previously healthy man.
Report
A 68-year-old man was admitted to the Internal Medicine ward with bacteraemia. One year ago he had been dependent on intermittent haemodialysis for two weeks (non-tunnelled central venous catheter, right internal jugular vein) because of prolonged post renal obstruction.
During that period he developed a bacteraemia with Enterococcus faecalis, which was treated as a catheter-related sepsis by removing the central venous line and subsequent treatment with 2 grams amoxicillin 6 times a day intravenously for two weeks according to national guidelines [1] . The post renal acute renal failure, recovered well and was found to be caused by a T3 prostate carcinoma, for which he had received hormonal therapy (bicalutamide and leuprorelin).
At the current presentation the patient has experienced episodes of fever, followed by symptom-free episodes and a series of blood cultures were again all positive for Enterococcus faecalis, with the same antibiotic resistance pattern as previously.
During this second admission, the patient was asymptomatic and a detailed patient history revealed no diagnostic clues; he did not suffer from weight loss, dyspnoea, back pain, complaints of the joints or complaints of increased miction. Physical examination revealed that our patient was not acutely ill, with a body temperature of 36.2˚C, a normal central venous pressure, blood pressure of 130/62 mmHg and a regular heart rate of 62 beats per minute. His oxygen saturation, measured by pulse oximeter, was 100% and the respiratory rate was not increased. Furthermore, he did not show any signs of infective endocarditis, including heart murmurs. Examination of the abdomen was also unremarkable. No signs of peripheral oedema, skin defects, spinal column abnormalities, arthritis or prostatitis were present.
Laboratory evaluation ( Table 1) showed mildly increased inflammatory parameters, normal liver enzymes and a slightly impaired kidney function. Urine dipstick analysis indicated a trace amount of erythrocytes and no sign of leukocytes. A chest X-ray was performed and showed no abnormalities.
The patient was admitted with an Enterococcus bacteraemia of unknown origin. Under clinical suspicion of infective endocarditis, or possibly blood stream infection from a source in the urinary or gastrointestinal tract, antibiotic treatment was started according to the national Dutch guidelines for endocarditis with this particular pathogen: amoxicillin 6 times a day 2 gr i.v. and gentamicin once a day 160 mg [1] .
Ultrasound examination of the heart, both transthoracic and transoesophageal, showed no heart valve disorders. The urinary culture showed no growth. During his admission our patient experienced no gastro-intestinal complaints, nor did he develop any fever.
Because an abdominal ultrasound examination a year earlier had showed a normal aorta (diameter of 1.7 cm) and because of lack of any gastro-intestinal symptoms, further examination by colonoscopy or abdominal ultrasound examination were considered unlikely to demonstrate the source of infection. Therefore, a PET-CT scan was performed on the 12th day of admittance. The scan revealed an aneurysm of the abdominal aorta (AAA) with a diameter of 6 cm and an intense uptake of fluorodeoxyglucose at the same site (Figure 1) . Thus the patient suffered from a "mycotic aneurysm" that must have developed within the past year.
The patient was transferred to the regional centre with thorax surgery facility. During a 7-hour operation, with 17 litres of blood loss, he underwent a partial aorta resection with placement of a Dacron aortic graft via a transperitoneal "Crawford procedure". Postoperatively he developed a Systemic Inflammatory Response Syndrome for which he received mechanical ventilation at the Intensive Care Unit for six days and he remained dependent on haemodialysis for 2 months. Before the operation the patient had been treated with amoxicillin for three weeks and post operatively this was continued for another 12 weeks (twice a day 2 g during the first 3 weeks, twice a day 1 g afterwards). Cultures obtained from the aneurysmatic thrombus showed no growth. Pathologic analysis revealed a severely arteriosclerotic vascular wall with a few gram posi- tive bacteria, though not convincingly located in the tissue itself. Two months after the surgical procedure he was discharged to his home in relative good health.
Discussion
We present a patient with an Enterococcus bacteraemia from an infected abdominal aneurysm. In contrast with our initial hypothesis, there was no endocarditis. According to the Duke Criteria for Infectious Endocarditis [2] there was only 1 major criteria (two separate Blood Cultures positive for causative organisms) and possibly 1 minor criteria (fever > 38 degrees Celsius, measured at home) at presentation.
A diagnostic dilemma arose since there were no "potential diagnostic clues" for any other common source of a bacteraemia. Though there is little evidence supporting the use of dual-modality positron emission tomography/computed tomography (PET-CT) in bloodstream infection from unknown source, this was chosen as the next diagnostic step, and lead to the eventual diagnosis of a mycotic aneurysm. In addition to visualisation of inflammatory or malignant processes, the detection of infectious foci is an important property of the PET-CT.
F-18-fludeoxyglucose (FDG) accumulates in metabolic active cells, including activated leukocytes at the site of an infection, thus making the inflammatory process itself visible [3] [4] . It was because of these properties that we chose PET-CT in this patient case. It must be emphasized however that simple abdominal ultrasound examination would also have led to the diagnosis.
Mycotic aneurysms are a rare (0.9% of all aneurysms) [5] , but severe condition with a reported mortality risk of up to 44% [6] . Symptoms vary and usually include fever (75%), abdominal pain and back pain (33%), abdominal pain and fever (20%), and often a palpable aneurysm (53%) [7] The presentation can be insidious with a subfebrile temperature lasting for months. The majority of cases of mycotic aneurysm reported in the literature are caused by Salmonella spp and Staphylococcus aureus [8] [9] , and the former is associated with a higher risk of rupturation [10] [11] . Therefore, both the clinical presentation (virtually without potential diagnostic clues) and the causative micro-organism in our patient are very uncommon. The gold standard for the treatment of a mycotic aneurysm is prolonged antibiotic treatment and surgical resection with debridement of the infected aorta and surrounding tissue, covering up the infected area with muscles or the omentum, and placing a graft or extra-anatomical bypass [12] [13] . Even with adequate treatment mortality rates remain high with a postoperative mortality risk of 13.3% to 40% [12] - [15] . Our patient underwent a successful "Type IV thoracoabdominal aortic aneurysm repair" (Crawford-procedure).
The term "mycotic aneurysm" is somewhat confusing, and in our opinion not appropriate here. A mycotic aortic aneurysm develops when a pre-existing aneurysm becomes infected in case of a blood stream infection -irrespective of the source of initial infection. However, in our patient, abdominal ultrasonography performed a year before had shown that there was no aortic dilatation whatsoever, ruling out the possibility of secondary infection in an already existing arterial aneurysm. Most likely, he had developed a new aneurysm secondary to local destruction of the vascular wall caused by the bacterial infection per se. Therefore in cases like this, the term "microbial aortitis" (with the formation of an aneurysm) has been proposed as most appropriate [9] .
Of note, there was a documented bacteraemia with the same micro-organism a year before, with exactly the same antibiotic resistance pattern. We propose that the bacteraemia from a year ago was insufficiently cleared from the endovascular compartment and that the microorganism somehow managed to stick to the aortic vascular wall, possibly facilitated by already existing abnormalities in the endothelium. As to the initial source of infection, considering the fact that the central venous catheter had been in situ for less than a week, a catheter-related sepsis seems unlikely. Considering the particular micro-organism, a urinary tract infection based on prostatitis could have been a possible focus, although urine cultures were negative at the time.
Conclusion
Looking for the source is important in the patient with endovascular infection since it may have major therapeutic implications. The previous absence of abdominal aneurysm does not exclude the possibility of a "mycotic aneurysm" since vascular wall infection per se may result in a new aneurysm. The term "microbial aortitis" is more appropriate then.
Note
The use of personal information in this case report was approved by the patient.
